The Anderson model is considered using a new Green's function formalism which is proposed by Sawada. An exact solution of the approximate t-matrix integral equation is obtained when E+ U/2=0, where E is the extra localized orbital energy and U is the Coulomb energy in the Anderson model. The t-matrix is given by
If we treat the same phenomena of the s-d exchange model in the Anderson model, we must carry out calculation not in the Hartree-Fock approximation but in the approximation which includes higher order Green's function.
Using a new Green's function formalism which eliminates the ambiguity of the decoupling procedure proposed by Sawada, 5 ) we solved the Anderson model exactly under an approximation given in Eqs. (10) and (11). When E + U/2 = 0, the exact solution for the t-matrix differs in its temperature independence from the usual s-d exchange model. The scattering of the conduction electron is only the resonance scattering, and bound states are absent in this order of approximation.
The ensemble average of d..:electron number of up spin and down spin is equal due to the rotational invariance and both average exactly one half. Using the exact solution for the t-matrix, we can calculate the resistivity, thermoelectric voltage and specific heat. Considering the phonon part, the resistivity shows the m1mmum.
The program of this paper is as follows. In § 2 we give a brief review of the new Green's function theory. In § 3, we make the equation of motion of the Green's function and in § 4 we get the exact solution of the t-matrix integral equation. In § 5, using the result of § 4, we calculate the resistivity, thermoelectric power, specific heat and susceptibility. § 2. The Green's function
The method of the double time Green's function· developed by Zubarev 6 > needs to decouple the Green's function to close the equation of motion of the Green's function when we pursue the operator at time t and set up the equation of motion of the Green's function. But the decoupling procedure is not unique and the meaning of the approximation is not definite. Moreover in some cases the solution differs in qualitative aspects with different decoupling procedures.
The formalism of the Green's function which is considered by Sawada does not need the decoupling procedure, so we can obtain a unique solution and the meaning of the approximation looks clearer. For example, we consider the manyfermion system. The Hamiltonian for this system is (1) where ci; 11 and C~;, 11 are the Fermi creation and destruction operator and n~;, 11 = ci; 11 ck 11 • The Heisenberg operator at time t is described by
The operators composed of 3, 5 · · · are generated by the second-, third-and higherorder commutators. Namely the operator c (t) is composed of the operators c (0), Making the anticommutator with Cn + (O) on both sides of Eq. (3), and taking the ensemble average, we obtain where { } is an anticommutator. From the definition of o · · · o, the second-and higher-order terms are identically zero, so that we get
Similarly we have (6) where [,] is a commutator. Using the similar procedure, we get all the Green's functions as the coefficients of expansion. The first coefficient G of the expansion being the same as the usual double-time Green's function, we make the spectrum representation and so the fluctuation-dissipation theorem is retained. The higher-order Green's function differs from the usual higher-double-time Green's function. The correlation function of many bodies can be obtained by making the commutator similarly. Using Eq. (3), the equation of motion is given by
Commutating ci + (0) \vith Eq. (7), and taking the ensemble average, we get the equation of motion of the Green's function. The approximation can be defined by terminating the series in (3) at some point, and as can be seen in the following this is the only necessary approximation to close the equation of Green's function. For example, the Hartree-Fock approximation corresponds to terminate the series at the first term of the expansion Eq. 
We take 1Tdk as a real number for simplicity. But the following discussion does not change even if 1Tclk is a complex number. Ek is the band energy and E is the extra localized orbital energy which is measured from the Fermi level. As mentioned in § 1, when the correlation between particle is strong, the HartreeFock approximation is insufficient.
Using the formalism in § 2, and noting that the Hamiltonian has rotational invariance, we take the approximation as follows,
The only approximation we used above is to terminate the expansions as indicated in (10) and (11). Our approximation includes the effect of the correlation of d-electron, d-hole, s-d electrons and so on. Using (10), we get the following Green's functions,
by changing the () (t) Cks (t) in Eq. (12) 
into () (t) Cds (t).
As the Hamiltonian (9) has the spin conservation and the number conservation, we can put the ensemble averages of (cttcd~) and (c~tcd~) identically zero which appeared in the equation of motion for the Green's function.
From where we use () (t) cks (t) = 0 for t<O.
(18)
where V"
(23)
Here we have assumed <cd-sc!c-s) is real. Using the formula derived from the fluctuation-dissipation theorem, we get
Ls(z) =---f(co)9:ru--(A((J)) -A(z))r 8 ((J))dcu,
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Rs(z) = :L;/(E~c) Vi~c +_i_ f!((J))::L,-1 -(A((J)) -A(z))A((J))r•((J))d(J),
where we have used the notation
C:LG (()))
and /(())) is the Fermi distribution function. Equation (14) 
The integral in Eq. (33) defines two functions Fr and Fa which are analytic in the upper and lower half-plane of the complex energy z.
Im z>O, lmz<O.
Similarly we define the retarded and the advanced t-matrix as
tr,a(w) =t(w±ic.).
(34)
In the absence of an external field, the Hamiltonian has the rotational invariance, so that if we take the ensemble average of the d-electron number, we get only the solution (nat)= (nat>· That is, we can neglect the spin-dependence of the t-matrix in the absence of the external field.
From Eq. (20), we have
2T z-w +-
-[(Fr(w) +F(z))Fr(w)tr(w)-(Fa(w) +F(z))Fa(w)ta(w)J}. z+ w
Here we have used the fluctuation-dissipation theorem. Now we assume (38) and examme the integral equation of the t-matrix. When n = 1/2, we have
z-3F+ UX From Eqs. (31) and (33), we get
We assume
tr(w) = -ta( -w).
Substituting Eqs. ( 41) and ( 42) 
We put £or simplicity
Here, we assume that the density of states in the s-band varies slowly and can be replaced by its value at the Fermi surface, N(O). By using Eqs. ( 44) and ( 45) 
The conductivity has the following T dependence for the different ranges of the ratio of the coefficients, b /a. T Fig. 1 (a), (b) .
The T dependence of the resistivity, Eqs. (54) and (55), is shown in Fig. 1  (a), (b) . Figure 1 (a) is very similar to the curve obtained by Nagaoka.
)
It is obvious that a resistance minimum appears.
B) Thermoelectric voltage
The thermoelectric voltage per °K is given by
Using Eqs. (50) and (52), we have
The thermoelectric voltage has the following T dependence for the different ranges of the ratio, a/ b.
The T dependence of the thermoelectric voltage, Eqs. (58) and (59), is shown 111 Fig. 2 (a) , (b). 
C) Specific heat
Using the commutators, the Hamiltonian can be written as
Now we can express the total energy by using the Green's function,
+tEC<ndt>+<ndt))+t~ s Vd~cf(w):I,ct~a(w)dw.
Using Eqs. (17), (18) and (19), we have the energy for one impurity, If a magnetic field is applied m the z-direction, the t-matrix 1s obtained, when E+ U/2=0, as *) The scale of temperature is reduced as compared with that of Figs. 1 and 2 , the temperature at which the maximum occurs is roughly D. 
where
A(zs) =rf p(w)dw,
Here we have assumed the symmetry relation of the density of state function p(w), i.e. p(w) =p( -w). As seen from Eq. (63) to Eq. (66), we have the result that the spin dependence of the t-matrix is included in the from of the spin dependence of the energy variable, so that we can easily calculate the susceptibility. The susceptibility is given by The temperature dependence of X is shown in Fig. 4 (a) , (b). § 6. Conclusion
We have used a new Green's function formalism for the Anderson model and have obtained an exact solution for the approximate t-matrix integral equation. This exact solution, as we mentioned in the text, differs in its temperature independence from the ordinary t-matrix of many-body system.
Within our approximation, our result shows that there appears no anomally of the t-matrix of the conduction electron, so that the bound state does not exist and the scattering contains only the resonance scattering. If E + U/2 = 0, Eq. (38) which gives the logarithmic singularity becomes zero, because R and S have an opposite sign. But if E+ U/2:\:-0, Eq. (38) does not always become zero, so that we may have the logarithmic singularity in the solution. Even if E+ U/2=0, it is possible to obtain the logarithmic singularity if we go over to higher-order Green's function.
Finally, it can be shown that the state proposed in this theory has a local magnetic moment as follows,
